Fire Fighter Fatality Investigation
and Prevention Program

Death in the
line of duty...

A Summary of a NIOSH fire fighter fatality investigation

October 21 , 2002

High-Rise Apartment Fire Claims the Life of One Career Fire
Fighter (Captain) and Injures Another Career Fire Fighter (Captain)

- Texas

SUMMARY

On October 13, 2001, a40-year-old Captain (the
victim) died and another Captain wasinjured while
fighting afifthfloor high-risegpartment fire. At 0448
hours, unitsweredispatched to afirealarm. Units
arrived on the scene at 0453 hours and reported
heavy fireshowing from theexterior of thebuilding.
Crewsmadeimmediate entry and attack, but after
running low onair thevictim and the other Captain
decidedtoexit. Intheprocess, thevictim gpparently
became disoriented and lost, whereas the other
Captain was able to escape. Rescue crews were
sent tothefifth floor wherethevictimwaslocatedin
the elevator common area. The victim was
transported to an area hospital where he was

Building Involved in Fire

pronounced dead at 0615 hours. NIOSH
investigators concluded that, to minimizetherisk of
similar occurrences, fire departments should

e ensure that the department’s high-rise
Sandard Operating Procedures (SOPs) are
followed and refresher training is provided

e ensure that team continuity is maintained

e ensure that personnel are in position to
maintain an offensive attack

e ensure that a lifeline is in place to guide
fire fightersto an emergency stairwell

e instruct andtrain firefighterson initiating
emergency traffic (Mayday-Mayday) when
they become lost, disoriented, or trapped

e ensure that a Rapid Intervention Team
(RIT) is established and in position

* ensurethat abackup lineismanned andin
position to protect exit routes

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
orindividual fire fighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html

or cal toll free 1-800-35-NI OSH
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e ensure that adequate numbers of staff are
available to immediately respond to
emergency incidents

* ensure that the Incident Commander (I1C)
continuously evaluates the present weather
conditions (i.e., high winds) during high-
rise fire operations

Additiondly,

» fire departments should establish and
enforce standard operating procedures on
the use of thermal imaging cameras for
search-and-rescue operations

* the authority having jurisdiction shall
ensure that the receipt and processing of
alarmsis completed in a timely manner

INTRODUCTION

On October 13, 2001, a 40-year-old Captain
(victim) died and another Captain (Captain #1) was
injured whilefightingahigh-risesapartment fire. The
Nationd Ingtitutefor Occupationd Safety and Hedlth
(NIOSH) wasnotified of thisincident by the U.S.
FireAdministration (USFA) on October 16, 2001.
On October 22, 2001, three Safety and
Occupational Health Specialists and the Section
Chief from the NIOSH Fire Fighter Fatality
I nvestigation and Prevention Program investigated
thisincident. Meetingswere conducted with the
Chief, Assistant Chiefs, a District Chief, the
department’ straining officer, representativesof the
City Fireand Arson Bureau, representatives of the
International Association of Fire Fighters, and a
representative from the Texas State A ssoci ation of
Fire Fighters. Interviews were conducted with
officersandfirefightersinvolvedinthisincident.
NIOSH investigatorsreviewed thefire department’s
standard operating procedures (SOPs) for high-rise

firefighting, thefiredepartment’s prefire plansfor
this building, witness statements, site diagrams,
building floor plansand records, aNationd Climatic
Data Center weather report for thetime and areaof
theincident, dispatch tape transcripts, the medical
examiner’sreport, and thevictim’ straining records.
A site visit was conducted and the incident site
photographed.

The victim’'s SCBA was sent to the NIOSH
Respirator Branchin Morgantown, West Virginia,
for further evaluation. The purpose of thetesting
wasto determinethe SCBA's conformanceto the
approva performancerequirementsof Title42, Code
of Federal Regulations, Part 84 (42 CFR 84).
Further testing was conducted to determine
conformance to the National Fire Protection
Association (NFPA) Air Flow Performance
requirements of NFPA 1981, Sandard on Open-
Circuit Self-Contained Breathing Apparatus for
theFireService, 1997 Edition. Seven performance
testswererun, and the unit met the requirements of
all testsexcept for the Remaining Service Indicator
Test, where the Vibralert indicator activated
prematurely. Eventhoughtherespirator failedthis
test, NIOSH investigators do not believeit wasa
contributing factor tothisincident. (A summary of
thisreport isincluded asAppendix 1.)

A follow-upvist wasconducted on March 12, 2002,
to interview additional officers and fire fighters
involvedinthisincident. OnApril 12, 2002, aphone
interview was conducted with the officer of Engine
11.

The career department involved inthisincidentis
comprised of 3400 uniformed fire fighters. The
department servesapopulation of gpproximately 1.8
million residentsin ageographic areaof about 618
squaremiles.
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Trainingand Experience. Thedepartment requires
al new firefightersto complete 640 hoursof fire
fighter training and 240 hoursof emergency medical
technician training before they are assigned to a
gation. All new firefightersarerequiredto complete
al2-month probationary period. Thevictimwasa
Captain who had approximately 20 years of
experiencewith the department.

Equipment.

0448 Hour s nitial Dispatch (first alarm)
Digtrict Chief 28 (incident commander [IC]), Didtrict
Chief 6 (Iobby sector), District Chief 5, Engine 2
(Captain[victim], firefighter, engineer/operator),
Engine 28 (Captain, two fire fighters, engineer/
operator), Engine 3 (Captain, two fire fighters,
engineer/operator), Engine 38 (Captain, firefighter,
engineer/operator), Engine 11 (Captain, firefighter,
engineer/operator), Ladder 28 (Captain [Captain
#1], fire fighter, engineer/operator), Ladder 38
(Captain, firefighter, engineer/ operator), Ladder 301
(Captain, fire fighter, engineer/operator), Safety
Officer 2, Safety Officer 15, and Ambulance 28 (two
paramedics).

0456 Hour s(second alarm)

District Chief 69, District Chief 21, District Chief
10, Engine 16 (Captain, fire fighter, engineer/
operator), Engine 60 (Captain, two fire fighters,
engineer/operator), Engine 37 (Captain, firefighter,
engineer/operator), Engine51 (Captain, firefighter,
engineer/operator), Ladder 16 (Captain, firefighter,
engineer/operator), Ladder 51 (Captain, firefighter,
engineer/operator), Ladder 69 (Captain, firefighter,
engineer/operator), Cascade 2 (engineer/operator),
Rehab 17 (engineer/operator), and Rescue 11
(Captain, twofirefighters, engineer/operator).

Additional units were dispatched on subsequent
alarms; however, only those unitsdirectly involved
inthefatal event arediscussed intheinvestigation
section of thisreport.

Sructure. Theincident Steisahigh-riseapartment
building that wasbuiltin 1980. Thereare41 stories
above grade and 1 story below grade (Photo 1).
Thefirst floor consstsof amainlobby area, service
facilities, conference rooms, and office space
(Diagram 1). Storageunitsarelocated onthesecond
floor. Hooors3through 15 contain 8 gpartment units
each (Diagram 2). Theremaining floorshavefour
apartment unitseach. All floorsare served by four
passenger eevatorsand two servicedevators. Two
stairwells (“B” stairwell [top and bottom are
pressurized] and “C” stairwell [top only is
pressurized]) opentotheroof and tothegroundlevel
ontheC-gdeof thebuilding (Diagram 1). Standpipe
outlets are located in each of the two stairwells.
Neither stairwell hascommunication capahilities. All
common areas are sprinklered, but not individual
apartments. NOTE: Thisincident occurred in a
city where automatic sprinkler systems were not
required in this building when it was issued a
building permit in 1980. Requirements for
mandatory sprinklering of high-rise buildings
were required for all new high-rises permitted
after 1981. Automatic sprinklers are now
required throughout the entire building in all new
high-rise buildings.

Weather. TheNationa Weather Servicereported
that the winds at the regional airport shifted to a
North-Northwest direction when a line of
thunderstorms hit the area between 0300 and 0400
hours. Thewindsdiminished after 0400 hourswith
wind speeds of approximately 7 knots, and awind
direction coming from theNorth. Thewind speeds
increased, with gustsexceeding 17 knots (19 mph),
after 0500 hourswhen afront passed through the
area.

Fire Model. Upon a request from NIOSH, the
National Institute of Standards and Technology
(NIST) completed afiremode of asimilar incident.
Thefiremodel demonstratesgrowth andthefire's
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reactionwhendifferent variablesareintroduced. The
completefiremodel will beavailablefor viewing
onlineinthenear futureat http:/Amww.fire.nist.gov.

INVESTIGATION

At 0448 hours, unitswere dispatched to ahigh-rise
gpartment building for areported firedarm. At 0452
hours, Central Digpatch notified reponding unitsthat
multi ple callshad been received confirming afireon
thefifth floor. At 0453 hours, Engine 2 arrived on
the sceneand reported to Central Dispatch that they
had heavy fire showing from the exterior of the
building (Photo 2). The victim instructed the
Dispatcher to “go ahead and give him a second
alarm.” NOTE: The second alarmwasdispatched
at 0456 hours. Thevictim, afirefighter, and the
engineer/operator from Engine 2 entered themain
lobby and met with the security guard. NOTE: The
victim and Fire Fighter #1 had on their full
ensembl e of turn-out gear and SCBAs, while the
engineer/operator wasin hisstationuniform. The
security guard informed the crew that thefirewason
thefifth floor. Thesecurity guard led the Engine2
crew tothefifthfloor viathe B-stairwell (Diagram 1
and 2). Thevictim searched for thegpartment where
thefirewaslocated whilethefirefighter and engineer/
operator connected 100 feet of 1 3/4-inch hoseline
to the hose cabinet (Diagram 2 and Photo 3).

At 0454 hours, District Chief 28 (DC 28) arrived
on the scene, assumed command (incident
commander [IC]), and established an incident
command post on theA-side of the building. The
| C ordered the Engine 28 Captain to establish |obby
sector. The Captain met the building security guard
inthelobby and secured the e evator keys(Diagram
1). A Captain (Captain #1) and fire fighter from
Ladder 28 proceeded in the elevator to thefourth
floor after beinginformed by the security guard that
civiliansweretragpped in gpartment 5052 on thefifth
floor. NOTE: They took the elevator to thefourth
floor to give themsel ves an opportunity to become

familiar with the common area floor layout.
L obby sector informed the crew of Engine 3that the
firewasonthethirdfloor. NOTE: Fromtheexterior
of the building, thefirereportedly appeared to be
onthethird floor. Thisconflicted with theinitial
reportsgivento Central Dispatch by the building
residents, who reported that the fire was on the
fifthfloor. Thisled to confusion asto which floor
the backup crews should respondto. Lobby sector
ordered afirefighter fromhiscrew (Engine 28) to
assist the Engine 3 crew (assigned to be the backup
crew onthefirefloor (fifthfloor)). At 0459 hours,
District Chief 6 (DC 6) arrived on the scene and
assumed lobby sector. The Engine 28 Captain
informed DC 6 that Engine 2, Engine 3, and L adder
28wereonthefirefloor. Hetheninformed himthat
the elevatorswere not working properly and crews
wereusing thestairwellsto reach thefirefloor. DC
6 ordered Engine 38 and L adder 38 to proceed to
thefloor abovethefirefloor. ThelC advised Centra
Dispatch that they had confirmation of acivilian
trapped on thefirefloor.

At 0501 hours, the victim advised command that
they wereonthefirefloor (fifth), hadlaid ahosdline,
and would lay another. Note: At approximately
this time a weather front was passing through
the region with wind speedsincreasing and gusts
exceeding 17 knots (19 mph). At 0502 hours, the
victim radioed command asking for a second
company. ThelC replied that Engine 3 should be
there backing him up. Note: The Engine 3 crew
had taken the elevator to the second floor
(believing that the third floor was the fire floor)
and were unable to locate either of the two
stairwells. Only storage unitsarelocated on the
second floor. The Engine 3 crew located and
assisted a civilian to the elevator and down to
the lobby. At 0503 hours, the victim advised
command that he wastrying to conduct aprimary
search of gpartments (other than the gpartment where
the fire was located) and that he was waiting for

Page4



iy,

£,

(A

WIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #~2001-33

High-Rise Apartment Fire Claimsthe Life of One Career Fire Fighter (Captain) and I njures

Another Career Fire Fighter (Captain) - Texas

backup before entering thefire gpartment (Diagram
2and 3).

At 0505 hours, the Captain (Captain #1) from
Ladder 28 and his fire fighter (Fire Fighter #2)
reached thefifth floor and met with thevictimand
FireFighter #1. FireFighter #2 informed Captain
#1 that he had forgotten thethermd imaging camera
(TIC). FHreFighter #2went tothestairwell and asked
the engineer/operator from Engine 2 to retrievethe
TIC. Note: The Engine 2 engineer/operator was
unableto return to the fifth floor because he was
not wearing any personal protective equipment
or a self-contained breathing apparatus (SCBA).
The engineer/operator had passed the TIC to
another fire fighter on the second floor landing
but the TIC did not make it to Captain #1. Fire
Fighter #2 then returned and remained a theentrance
tothefireapartment.

Thevictim, Fire Fighter #1, and Captain #1 made
entry intothefiregpartment. They encountered heavy
black smoke as they entered the apartment. Fire
Fighter #1 manned thenozzle, preceding thevictim
and Captain#1 onthe hoseline. They madetheir
way toward the kitchen area before turning and
seeing fireemitting fromthefoyer area(Diagram 3).
Fire Fighter #1 opened the nozzle and began
knocking downthefireinthefoyer areawith Captain
#1, thevictim, and Fire Fighter #2 (in the apartment
doorway) backinghimup. Whileattemptingtolocate
the seat of the fire, Fire Fighter #1 informed his
Captain (thevictim) that hewaslow onair and had
toleave. FireFighter #1 passed thenozzleto Captain
#1 and exited the apartment with Fire Fighter #2.
Approximately 2 minutes|ater, thevictiminformed
Captain #1 that they needed to leave because he
wasrunninglow onair. Thevictimand Captain#1
followed the hoseline down the hallway toward the
emergency stairwell (Photo 3). The victim told
Captain #1 that they were going the wrong way.
NOTE: The hosewaslaid throughout the common

area near the elevators in large loops and was
piled in the hallway (Diagram 2 and 3). Intense
heat and zero visibility at the opposite end of the
hallway from the fire apartment may have made
it appear to the victimthat they had gotten turned
around and were heading back toward the
apartment and not the emergency stairwell.
Captain#1 informed thevictim that they were near
the hose cabinet and were heading toward the
emergency stairwdl. Thevictim, whowasfollowing
Captain #1, turned and headed in the opposite
direction (toward the fire apartment). NOTE:
Captain #1 sustained burnsto hiswrist and lower
back before reaching the emergency stairwell. At
0509 hours, thevictimradioed, “ Emergency, weneed
help onthefifthfloor.” Central Dispatch advised
command that they had acall for help on thefifth
floor. At 0510 hours, thevictimradioed, “Engine 2,
we' retrapped on thefifth floor. Engine 2, help.”
The IC radioed lobby sector asking if they had
received Engine 2's message. Lobby sector
confirmed that they had received the message and
requested additional companiesfor therescue. At
0512 hours, Central Dispatch notified al companies
that they had aMayday on thefifth floor and toned
out athird alarm. At 0512 hours, thevictim radioed,
“Engine2, we retrapped onthefifthfloor”. NOTE:
The third alarm dispatched, at 0512 hours, four
Engines, two Ladder Trucks, one District Chief,
one Shift Commander, and one Cascade Unit.
At 0513 hours the victim made his fina radio
transmisson, “ Engine2, emergency, we're....(therest
of thetranamissonwasunintelligible).”

ThelC ordered dl second darm companiestoreport
tolobby sector. NOTE: Afourth alarmwasalso
dispatched at 0512 hours. At 0527 hours, theC
reported that al fire fighters were accounted for
except the Captain (thevictim) on Engine2. Crew
membersfrom Engine 60 and Rescue 11 madeitto
thefifthfloor to searchfor thevictim. Ataglinewas
tied off tothedoor leadingintotheha lway. A therma
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imaging camerawas found in the hallway by the
Captain of Rescue 11, but when he attempted to use
it, the screen went completely white. The Captain
and afire fighter from Rescue 11 then heard the
victim’'spersonal aert safety system (PASS) device
sounding. They located the victiminthecommon
areanear thedevators(Diagram 3). Thevictimdid
not havehishedmet or face mask onwhenthe Rescue
11 crew membersreached him. Thecrew members
checked for apul se (apulsewas not detected) and
noted that the victim was not breathing. They
immediately began to move the victim down the
hallway toward the B-stairwell. Engine 60 crew
membersassisted in bringing the victim down the
hallway. Additional firefightershad now reached
thefifth floor and wereasssting intheremova of the
victim. Asthe victim was being moved from the
hallway into the stairwell, two fire fightersfrom
Rescue 11 became separated fromtheir crew. The
twofirefighterscrawledintotheservicedevator areg,
and after running low on air, radioed command that
they weretrapped. Thetwofirefighterswereable
tolocateafloor plan posted near the servicedevator,
and after determining thefloor layout, they entered
thestairwell and exited the building (Diagram 2 and
Diagram 3).

At 0536 hours, rescue crews brought the victim
down to the ground floor and out to the C-side of
the building (Diagram 1). Fire fighters began
cardiopulmonary resuscitation (CPR) effortsonthe
victim. Thevictimwastransported inAmbulance2
to an areahospital where hewas pronounced dead
at 0615 hours.

The operationwent to adefensive modefrom 0613
hoursto 0638 hours. Crewsthen madean offensive
attack with thefire being brought under control by
0730 hours.

CAUSE OFDEATH
The death certificate lists the cause of death as

agphyxiadueto alack of oxygen. Thevictim’sblood
level of carboxyhemoglobin measured 18%
saturation.

RECOMMENDATIONS/DISCUSSION
Recommendation #1: Fire departments should
ensurethat the department’shigh-rise Sandard
Operating Procedures (SOPs) arefollowed and
refresher trainingis provided.?!

Discussion: It isimperativethat companiesperform
their duties asdescribed in the high-rise Standard
Operating Procedures (SOPs) unless directed or
approved by the Incident Commander to do
otherwise. According tothe SOPsof the department
involvedinthisincident, thefollowing procedures
should take place upon arrival of the first-alarm
companies.

Anlnvestigative Team (first Engine Company and
first Ladder Company dispatched) would providea
situation report. A second alarmwould becalledif
fireor snokeisvisblefromtheoutsdeof thebuilding.
Some basi cinformation such asthelocation of the
fire, any serious life hazards, to what extent an
evacuation has been implemented, and the status of
theelevator system must be provided to additional
personnel arriving onthescene. Theinvestigative
team would try to obtain amaster key for stairwell
doorsandindividua rooms. Whileon the second
floor bel ow thefirefloor, theinvedtigativeteamwoul d
check the suitability of that floor asaresource pool
floor. Theresponsihilitiesof theinvestigativeteam
are(1) identify theextent of thefire(2) identify which
stairwell offersthe best accessfor fire attack (3)
communicate this information to the Incident
Commander and (4) control thesituation onthefire
floor.

The Lobby Sector (second Engine Company
dispatched) would take control of thefire control
center (FCC). The Lobby Sector would then be
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ableto communicate over the public addresssystem
with the buil ding occupants and monitor thealarm
locationsontheaarm panel. Lobby Sector would
act as the Access Sector Officer recording al
companies entering and exiting the elevators and
darwdls,

The Backup Crew (third Engine Company
dispatched) would proceed to thefirefloor to assist.

TheFloor Above Crew (fourth Engine Company
and second L adder Company dispatched) would
proceed as ateam to thefloor abovethefire. The
teamwould bring extraair bottlesand leave them
twofloorsbel ow thefirefloor (futureresourcepool)
before advancing to thefloor abovethefireto check
for fireextension, report their findingsto the Incident
Commander, and control thesituation.

The Top Control Sector (third Ladder Company
dispatched) would advance to the roof if a clear
purpose and objective has been identified by
command. One possibletask of the Top Control
Sector isthecompletion of vertical ventilation.

TheRapid I ntervention Team (RIT) (fifth Engine
Company dispatched) would consist of aminimum
of three, preferably four members. TheRIT would
proceed to two floors below thefire floor with at
least oneextraair bottle per member, oneextraself-
contained breathing apparatus, appropriateforcible
entry tools, high-riseattack linewith nozzle, anda
RIT kit.

Recommendation #2: Fire departments should
ensure that team continuity is maintained. %3

Discussion: Team continuity relieson some very
important key factors. knowingwhoisonyour team
and theteam |eader, staying withinvisual contact at
all times(if visibility isobscured then teams should
remainwithintouch or voicedistance of each other),

communicating your needsand observationsto the
team |eader, rotating to rehab and staging asateam,
and watching your team members (practiceastrong
“buddy-care” approach). Thesekey factorshelpto
reduce seriousinjury or even death resulting from
the risks involved in fire fighting operations by
providing personnel with the added safety net of
fellow team members. Asteamsenter ahazardous
environment together, they should |eavetogether to
ensurethat team continuity ismaintained.

Recommendation #3: Fire departments should
ensure that personnel are in position to
maintain an offensive attack. 45 ¢

Discussion: Childress[pp. 571-572] statesthat “if
thearriving units have adequate resourcesto handle
thedtuation, thenthey will fight thefireaggressvely
and offensively. They will attack the problem head-
on and, following department standards, will
accomplishther objectivesefficiently, effectively, and
safely. If they do not have adequate resourcesto
aggressively handlethesituation, thenthey will have
tofight thefirein adefensve modeof attack. This
modewill continue until enough resources can be
massed to then changeto an aggressive, offensive
attack.” Dunn[p. 138] statesthat “ Beforeforcing
open adoor to an apartment in ahigh-riseresidence
first sizeupthehall. Observewheretheexit doors
are located and note any dead end portions of a
halway.” Dunn|p. 78] satesthat “whentheexterior
wind velocity isinexcessof 30 milesper hour, the
chancesof aconflagration aregreet; however, agangt
such forceful winds, the chances of a successful
advanceof aninitial hoselineattack on astructure
firearediminished.” Accordingto Dunn[p. 80], if
firefightersaren’t ableto makeforward hoseline
progress, theinterior line should bewithdrawn, the
door to the fire area closed, and the IC notified.
According to Klaene and Sanders[pp. 365-366],
thefloor areaof afire-resstivebuilding canbevery
dangerousfor firefightersoperating hoselinesasthe
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firecan wrap around or movethrough hallwaysor
conceal ed spaces, getting between firefightersand
their exit route.

Additiond firefightersand crewsdid not reach the
fifth floor to continuetheinitia offensveattack be-
cause the back-up crew was sent to thewrong floor
and other firefightersran out of airinthe stairwell
prior toreaching thefifthfloor. Note: Thefirefight-
ers were forced to go on air on the third floor
landing because the emergency stairwell was
charged with smoke.

Captain#1 had received burn injurieswhen hewas
nearing theend of the hall dueto theincreased heat
near theemergency stairwell entrance. Thevictim
apparently believed that they had somehow turned
and were heading back toward the fire apartment
dueto theintensity of the heat and the diminished
visibility. The heat had increased to the point that
the sprinkler head at the end of the hall fused. A
common temperaturerating for sprinkler headsto
fuseis165°F.

Recommendation #4: Fire departments should
ensure that a lifeline is in place to guide fire
fightersto an emergency stairwell. >°

Discussion: Klaeneand Sanders|p. 366] statethat
“the hose line is used as the lifeline to safety.
Membersshould stay withinrange of thisprotective
line, not only for fire suppression purposesbut aso
asameansof finding the stairway in heavy smoke
conditions. Itisalsogood practiceto placeafire
fighter at thestairway openingtothefloor. Thisfire
fighter will be needed to help extend the hose and
candirect firefighterstotheexit if necessary. Ropes
maly a so be used aslifelinesin similar Situationsas
an added safety precaution.” When a standpipe
connectioninahigh-risebuilding stairway isused, it
would provide ameans by which excesshoseline
may beflaked up the stairway abovethefirefloor

beforefirefightersenter thefirefloor, kegping excess
hose out of theway. Flaking the hoselineup the
stairway would hel pin minimizing hoselinesfrom
becoming kinked or piled in areaswherefirefighters
are operating. The hose line extending from a
stairway standpipeinto ahallway may be used by
thefirefighter asalifeline. Dunn|[p. 76] Statesthat
“ Somefire departments connect thehoselineto the
gtandpipeoutlet onthefloor below thefirefor safety.”

Recommendation #5: Fire departments should
instruct and train fire fighters on initiating
emergency traffic (Mayday-Mayday) when they
become lost, disoriented, or trapped.?’

Discussion: Assoon asfirefightersbecomelost or
disoriented, trapped or unsuccessful at finding their
way out of ahazardous situation (e.g., interior of
gructurefire), they must recognizethet fact andinitiate
emergency traffic. They should manually activate
their persona aarm safety system (PASS) device
and announce“Mayday-Mayday” over theradio.
A “Mayday-Mayday” call will receivethe highest
communications priority from Central Dispatch,
Incident Command, and al other units. The sooner
Incident CommandisnotifiedandaRIT isactivated,
thegrester thechanceof thefirefighter being rescued.
Firefightersshouldinitiate emergency trafficwhile
they aretill capable, and not wait until they aretoo
wesak or low onairtocal for help. A transmission of
the Mayday situation should befollowed by thefire
fighter providing cluesasto hislast known location.
The fire fighter should then try to remain calm
(conservingair), stay inradio contact with command
and the RIT, and survey the surroundings in an
attempt to gain abearing of direction or potential
escaperoutes. Itisimportant that if thefirefighteris
not in immediate danger of fire impingement or
collapse, that heremainsin the safe areaand moves
as little as possible. This will conserve air and
possbly helptheRIT find thefirefighter morequickly
than if thefirefighter were constantly moving.
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These steps should be incorporated into the
department’ sstandard operating procedureswithfire
fighterstrained onthose procedures. Investigators
were unable to determine, through interviews or
egui pment examination, whether the victim had
manually activated hisPASSdevice or thedevice
had goneinto alarm mode.

Recommendation #6: Fire departments should
ensure that a Rapid Intervention Team (RIT)
is established and in position. -8

Discussion: As stated in NFPA 1500, “a rapid
intervention team shall consist of at least two
members and shall be available for rescue of a
member or ateamif the need arises. Onceasecond
teamisassigned or operatinginthehazardousares,
theincident shdl nolonger beconsderedinthe‘initid
stage,” and at least onerapidintervention crew shall
berequired.”

Thefiredepartment’sstandard operating procedures
for high-risefirefighting designatesthefifth Engine
Company dispatched onthefirst darmastheinitia
rapidinterventionteam (RIT). TheRIT wouldconsst
of aminimum of three, preferably four members. The
RIT would proceed to two floorsbel ow thefirefloor
with at least one extraair bottle per member, one
extrasdlf-contained breathing gpparatus, appropriate
forcibleentry tools, high-riseattack linewithnozzle,
and aRIT kit. At thisparticular incident, thefifth
Engine Company dispatched onthefirg darmarrived
onthesceneastheinitial Mayday wascalled by the
victim. The Engine Company’sresponsetothescene
had been delayed dueto the heavy rain.

Recommendation #7: Fire departments should
ensure that a backup line is manned and in
position to protect exit routes. ®

Discussion: Klaeneand Sanders|pp. 280-281, 366]
state that “backup lines are needed to protect the

crew ontheinitial attack line, to provide additional
flow if needed, and should beat |least aslarge asthe
initial attack line. Backup linesshould dwaysbein
placeto protect exit routes.”

Recommendation #8: Fire departments should
ensure that adequate numbers of staff are
available to immediately respond to emergency
incidents. °

Discussion: AsstatedinNFPA 1710(5.2.1.1) “On-
duty fire suppression personnel shall be comprised
of the numbers necessary for fire-fighting
performancerelativeto the expected fire-fighting
conditions. These numbers shall be determined
through task analysesthat takethefollowing factors
into consideration:

(1) Lifehazard to the popul ace protected

(2) Provisions of safe and effective fire-fighting
performance conditionsfor thefirefighters

(3) Potentia property loss

(4) Nature, configuration, hazards, and internal
protection of the propertiesinvolved

(5) Types of fireground tactics and evolutions
employed as standard procedure, type of apparatus
used, and results expected to be obtained at thefire
scene.

NFPA 1710 recommendsthat aminimum acceptable
firecompany staffing level should befour members
responding on or arriving with each engineand each
ladder company responding to any type of fire. It
a so recommendsthat for companiesrespondingin
high-risk areas, aminimum of fiveor six members
responding or arriving with each engineand each
ladder company. Theinitid arriving company must
asobeabletoimplement aninitid rapidintervention
crew (IRIC).

Thiswas a high risk incident given the high-rise
structure, residential occupancy with reports of
trapped civilians, and adverse weather conditions.
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Thedigtrictinvolvedinthisincident iscomprised of
numerous high-risk residential occupancies,
neighborhoodswith structuresin close proximity to
oneanother, special medica occupancies, high-rise
occupancies, and hazardous material soccupancies.

High wind may have exacerbated the situation by
increasing conditions whereby the fire extended
outsidetheroominwhichit originated in ashorter
period of time. A National Institute of Standards
Technology mode of ahighriseapartment fire of a
smilar incident suggeststhat windscanincreasethe
hazardsto thefirefightersand occupantsby pushing
the heat and smokefrom thefireinto different parts
of thegtructurethroughwindowsand stairwells. The
completefiremodel will beavailablefor viewing
onlineinthenear futureat http://mwww.fire.nist.gov.

Rapid and aggressiveinterior attack of structurefires,
ascloseaspossbletothepoint of origin, can reduce
human and property losses. Suboptimal staffing of
arriving unitsmay have del ayed such an attack, thus
allowing the fire progress to more dangerous
conditionsfor firefightersand civilians.

Recommendation #9: Fire departments should
ensure that the Incident Commander (1C)
continuously evaluates the present weather
conditions (i.e., high winds) during high-rise
fire operations. ¢

Discussion: Klaene and Sanders[pp. 59-63] state
that “whileresponding, the dispatcher may beable
to provideadditional information to the responding
units. Companiesarriving onthesceneshould give
status reports such as any visual indications of a
working fire. During the response, al previous
informationisreconsdered, such aswhat effect the
high winds will have on the operation. Initia

information recelved fromunitsonthesceneiscritica

to helping formulate a strategy. The incident

commander (1C) must consider the effect of the
present weather conditionson the operation. High
wind affectsfirespread and ventilation, especialy in
high-risestructures.” Dunn|[p. 26 and 116] states
that “ Atalow risebuilding fire, the heat of thefire,
convection currents, fire pressure and wind
determines movement of smoke. In ahigh-rise
building fire, smokeismoved by thesefour factors,
plusthe stack effect and the currentsinduced by
(HVAC) heating venting and air conditioning system.
The stack effect isthenatural movement of airina
high-rise building caused by the difference in
temperature and atmospheric pressureinside and
outside. The HVAC system should be shut off on
ariva a ahigh-risefire.”

Additiondly,

Recommendation #10: Firedepartmentsshould
establish and enforce standard operating
procedures on the use of thermal imaging
camerasfor search-and-rescue operations. 2

Discussion: Standard operating procedures (SOPs)
provide specificinformation and ingtructionson how
atask or assignment isto be accomplished. SOPs
areestablished so that all membersof adepartment
will performthesamefunctionwiththesameleve of
uniformity. These proceduresaregenerally tactica
in nature because in most instances they address
emergency operations. At thetimeof theincident,
the department did not have any SOPs regarding
the use or application of thermal imaging cameras
for search-and-rescue operations; however, thermal
imaging cameraswereassignedto all ladder trucks.
Thermal imaging cameraswith transmitterswere
assigned to rescue trucks, hazmat units, and the
command van. Thepotential of athermal imaging
cameratoimprovefirefighting and rescue operations
will not be fully realized without commensurate
training and procedures.
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Recommendation #11: The authority having
jurisdiction shall ensure that the receipt and
processing of alarms is completed in a timely
manner. 1

Discussion: NFPA 1221, 4-3.1 dates” theauthority
having jurisdiction shall ensurethat the number of
telecommunicators needed to effect the prompt
recei pt and processing of dlarmsshal beasfollows:
1) Injurisdictionsreceiving 730 or moreaarmsper
yedr, at least onetelecommunicator shal beon duty
inthe communication center; 2) ninety-five percent
of darmsshall beanswered within 30 seconds, and
inno caseshall theinitial cal taker’sresponsetoan
alarm exceed 60 seconds; 3) the dispatch of the
emergency response agency shall be madewithin
60 secondsof the compl eted recel pt of an emergency
alarm; and 4) communication centersthat provide
emergency medical dispatching (EMD) protocols
shall have two telecommunicators on duty at all
times”

Theinitial 911 cdl reporting thisfirewasreceived at
04:43:36 hours. The initial dispatch was not
completed until 04:48:48 hours, more than five
minutesafter theinitial 911 call. Thefirstarriving
unitsarrived on the scene at 04:53:44 hours. Ten
minuteshad elgpsed fromtheinitial 911 cdl until the
first arriving unitsarrived on the scene.
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INVESTIGATOR INFORMATION EXPERT REVIEW

Theleadinvestigator for thisreportisMark McFal, Expert review was provided by Vincent Dunn,
Safety and Occupational Health Specialist. The Deputy Chief (Ret.), FDNY.

following NIOSH staff participatedinthestevist:

Nancy Romano and Frank Washenitz, Safety and

Occupational Health Specialists, and Robert

Koedam, Chief, Trauma Investigations Section,

Surveillance and Field Investigations Branch,

Division of Safety Research, NIOSH.
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MAIN LOBBY
ENTRANCE AND
LOBBY SECTOR

Photo 1. View of A-Sde of Building
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5TH FLOOR -
FIRE APARTMENT

Photo 2. View of D-Sde of Building
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EMERGENCY
HOSE STAIRWELL "B"

CABINET

TOWARD FIRE
APARTMENT

Photo 3. View of Hallway Leading Toward Emergency Sairwell “ B”
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APPENDIX |

Status I nvestigation Report of One
Sdlf-Contained Breathing A pparatus
Submitted By the
Fire& ArsonInvestigation Division
TexasFire Department

NIOSH Task No. TN-12192
January 10, 2002

Disclaimer
The purpose of Respirator Status | nvestigationsisto determinethe conformance of each respirator tothe
NIOSH approval requirementsfoundin Title 42, Code of Federal Regulations, Part 84 (42 CFR 84).
A number of performancetests are selected from the completelist of Part 84 requirementsand each
respirator istested inits* asreceived” condition to determineits conformanceto those performance
requirements. Each respirator isalso inspected to determineits conformanceto the quality assurance
documentation onfileat NIOSH.

Inorder to gain additional information about itsoverall performance, each respirator may a so be subjected
to other recognized test parameters, such asNational Fire Protection Association (NFPA) consensus
standards. Whilethetest resultsgiveanindication of therespirator’s conformanceto the NFPA approval
requirements, NIOSH doesnot actively correlatethetest resultsfrom its NFPA test equipment with those
of theNFPA. Thus, the NFPA test resultsare provided for information purposesonly.

Sel ected testsare conducted only after it has been determined that each respirator isinaconditionthat is
safeto be pressurized, handled, and tested. Respiratorswhose condition has deteriorated to the point
wherethe health and safety of NIOSH personnel and/or property isat risk will not betested.

Investigator Information
The SCBA inspectionsand performancetestswere conducted by and thisreport waswritten by Thomas
McDowell, Genera Engineer and Vance K ochenderfer, Quality Assurance Speciaist, Respirator Branch,
National Persond Protective Technology L aboratory, Nationa I ngtitutefor Occupationa Safety and Hedlth,
located in Morgantown, West Virginia.
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Status I nvestigation Report of One
Sdf-Contained Breathing A pparatus
Submitted By the
Fire& ArsonInvestigation Division
TexasFire Department

NIOSH Task No. TN-12192

Background
As part of the National Institute for Occupational Safety and Health (NIOSH) Fire Fighter
Fatality | nvestigation and Prevention Program, the Respirator Branch agreed to examine and evaluate
one Scott Health & Safety (Scott) 4500 psi, 30-minute, self-contained breathing apparatus (SCBA). The
Fire& Arson Investigation Division reported that the SCBA was|last used during interior firefighting
operationsat astructurefire on October 13, 2001.

This SCBA status investigation was assigned NIOSH Task Number TN-12192. The Fire & Arson
I nvestigation Division wasadvised that NIOSH would provide awritten report of theinspectionsand any
applicabletest results.

The SCBA, sedledinacorrugated cardboard box, was delivered to the NIOSH A ppal achian L aboratory
for Occupational Safety and Health (ALOSH) on November 20, 2001. Upon arrival, the sealed package
wastakentothe Firefighter SCBA Eval uation Lab (Room 1520) and stored under lock until thetimeof the
evauation.

SCBA Inspection

The packagefrom the Fire & Arson Investigation Division was opened, and the SCBA inspection was
initiated on December 19, 2001, in Room 1520 of theALOSH Building. Theinspection of the SCBA
(referred to asUnit #1) was compl eted that sameday. The SCBA wasinspected by ThomasMcDowell,
Generd Engineer, and Vance K ochenderfer, Quaity Assurance Specidig, of theRespirator Branch, Nationa
Personal Protective Technology Laboratory (NPPTL), NIOSH. The SCBA was examined, component
by component, in the condition as received to determine its conformance to the NIOSH-approved
configuration. Theentireinspection processwasVvideotaped. The SCBA wasidentified asa Scott Air-
Pak® 4.5.

Theonly unusua observation made during visua inspection wasthe presence of water in the connection
between the cylinder outlet and the high pressure coupling. Theamount was morethanwould beexpected
to occur by condensation, indicating that part of al of the SCBA may have been submerged. Thiswas
allowedto drainand it was determined that the unit could betested safely.
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It was noted during theinspection that apersond identifier wasengraved on thefacepiecelens. Whileno
structural damageto thelenswas observed to result fromthis, it can cause cracks or weakening, and
NIOSH discouragesthispractice. Themanufacturer should be consulted to determinethe proper method
for marking SCBA components.

Although the cylinder wasfound to be past itsrequired retest date, it wasdesired to test the entire SCBA
initscondition asreceived. A thorough visual inspection was performed and specia precautionswere
taken during filling and useto ensurethat the cylinder did not present ahazard.

Personal Alert Safety System (PASS) Device
A Personal Alert Safety System (PASS) device was attached to the backframe of the SCBA. Duringthe
ingpection, the PASS devicewasactivated both manually and automatically. Althoughtheunit appearedto
function normally, it was not tested against the requirements of NFPA 1982 - Sandard on Personal Alert
Safety Systems (PASS), 1998 Edition. Because NIOSH does not certify PASS devices, no further
testing or evaluationswere conducted on the PASS unit.

SCBA Testing
The purpose of the testing was to determine the SCBA’s conformance to the approval performance
requirements of Title 42, Code of Federal Regulations, Part 84 (42 CFR 84). Further testing was
conducted to provideanindication of the SCBA’sconformanceto the Nationa Fire Protection Association
(NFPA) Air Flow Performance requirements of NFPA 1981 - Sandard on Open-Circuit Self-Contained
Breathing Apparatus for the Fire Service, 1997 Edition.

Thefollowing performancetestswere conducted onthe SCBA:

NIOSH SCBA Certification Tests (in accordance with the performancerequirementsof 42
CFR84):

Positive Pressure Test [42 CFR84.70(a)(2)(ii)]

Rated Service TimeTest (duration) [42 CFR 84.95]

GasFlow Test [42 CFR84.93]

Exhalation Breathing Resistance Test [42 CFR 84.91(¢)]

Static Facepiece Pressure Test [42 CFR 84.91(d)]

Remaining ServiceLifelndicator Test (low-air darm) [42 CFR84.83(f)]

SuhkhwbdE

National Fire Protection Association (NFPA) Tests (in accordance with NFPA 1981, 1997
Edition):

7. Air Flow Performance Test [NFPA 1981, Chapter 6, 6-1]
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Testing of the SCBA wasinitiated on December 20, 2001. Six performancetestswere completed that
day. Thefirst two performancetestslisted above are conducted concurrently. On December 21, 2001,
the Exhalation Breathing Res stance Test was compl eted.

All testing was videotaped with the exception of the Exhalation Breathing Resistance Test.

The SCBA met therequirementsof all testsexcept for the Remaining ServiceLifelndicator Test. The
indicator activated prematurely; it darmed at 1240 ps whenthe proper set point should have been between
1035and 1215 psi.

During the Rated Service Time Test, dropletsof water were observed to spray from the facepiece-mounted
regulator onto theinterior surface of thelens. Whilenot an ordinary occurrence, thisdid not causethe unit
tofall thetest.

Summary and Conclusions
On November 20, 2001, apackagearrived at NIOSH fromtheFire& Arson Investigation Divison of the
firedepartment involvedinthisincident. The sealed packagewasimmediately taken to the Firefighter
SCBA Evaluation Laboratory (room 1520) for secured storage. The package seal was broken on
December 19, 2001. The package wasfound to contain one complete Scott Air-Pak 4.5, 30-minute,
4500 psi, SCBA (NIOSH approval number TC-13F-76). The SCBA inspection was performed that

day.

The SCBA hasthe appearance of having seen considerableuse. It contained somewater inthe breathing
circuit, and the cylinder was beyond its required retest date. The SCBA was determinedto beina
condition safefor testing, with appropriate precautions bei ng taken.

The SCBA was subjected to aseries of seven performancetests. Testing began on December 20, 2001,
and was completed on December 21. No maintenance or repair work was performed on the SCBA at
any time. Theunit met therequirementsof al testsexcept for the Remaining Service Lifelndicator Test,
wheretheVibraert indicator activated prematurely.

Inlight of theinformation obtained during thisinvestigation, the I nstitute has proposed no further action at
thistime. Following ingpection and testing, the SCBA wasreturned to the packagein whichit was shipped
to NIOSH and stored under lock in Room 1520 pending return to the Fire & Arson Investigation Division.
Note: After the release of this report, the SCBA was returned to the fire department in February
2002.

If the SCBA isto be placed back in service, it must be repaired, inspected, and tested by aqualified
sarvicetechnician. Thisshouldincudereplacement of missngidentificationand approvd labels. Department
of Transportation regulationsrequirethe cylinder to undergo inspection and hydrostatic testing by an
authorized retester beforethe cylinder can bereturned to service.
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